Proper expression of helix-loop-helix protein Id2 is important to chondrogenic differentiation of ATDC5 cells.
The process of chondrogenesis can be mimicked in vitro by insulin treatment of mouse ATDC5 chondroprogenitor cells. To identify novel factors that are involved in the control of chondrogenesis, we carried out a large-scale screening through retroviral insertion mutagenesis and isolated a fast-growing ATDC5 clone incapable of chondrogenic differentiation. Inverse-PCR analysis of this clone revealed that the retroviral DNA was inserted into the promoter region of mouse Id2 (inhibitor of DNA-binding protein 2) gene. This retroviral insertion increased Id2 protein levels to twice those found in normal ATDC5 cells. To investigate whether an elevated level of Id2 protein was responsible for inhibition of chondrogenic differentiation, ATDC5 cells were infected with a retrovirus to stably express Id2. ATDC5 cells expressing ectopic Id2 exhibited signs of de-differentiation, such as rapid growth, and insulin failed to induce expression of Sox9 (Sry-type high-mobility-group box 9) or matrix genes such as type II collagen (COL2) in these cells. When endogenous Id2 was knocked down by siRNA (small interfering RNA) in ATDC5 cells, expression of Sox9 and COL2 was increased and chondrogenic differentiation was accelerated. To examine how Id2 is expressed in chondrocytes in vivo, we carried out immunostaining of E16.5 mouse embryos and found that Id2 is expressed in articular chondrocytes and proliferating chondrocytes, but barely detectable in hypertrophic chondrocytes. Our results suggest that proper expression of Id2 is important to achieving a fine balance between growth and differentiation during chondrogenesis.